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ABSTRACT

Comparing Sound Pressure Level Predictions Generated by RUMBLE
to Field Measurements of Atlas V, Falcon 9, and Delta VI Heavy Rockets.

Bradley W. McLaughlin
Department of Physics and Astronomy, BYU
Bachelor of Science

RUMBLE is a rocket acoustics modeling software program capable of predicting sound pressure
levels of space launch operations. In an attempt to prove the validity of the model, I compare
RUMBLE generated LMAX and LAMAX predictions to corresponding field measurements of the
Atlas V, Delta IV Heavy, and Falcon 9 rockets. I find RUMBLE under-predicts A-weighted levels
by 1.5 dBA. This difference likely comes from RUMBLE’s innappropriate use of the Doppler effect
in calculating sound pressure levels for rocket acoustics. On average, Z-weighted levels are within 1
dB. From this, I suggest Doppler effects be removed from the the next updated version of RUMBLE.

Weather data is not incorporated in this study.
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Chapter 1

Introduction

1.1 Rocket Launch Growth and Emerging Acoustics Research

In the past four years, the world has witnessed a rapid increase in the total number of orbital
rocket launches per year. In 2023, there were a record 223 orbital launch attempts, 211 of which
were successful. Of those, 117 were U.S. commercial space launches. By the end of 2024, we
anticipate over 330 orbital launch attempts worldwide, with the majority expected to come from
U.S. commercial space ventures [1]. As we can see in gure 1.1, this accelerated launch cadence is
projected to continue both globally and within the United States.

It is no mystery that rockets are loud machines. With the rapidly increasing orbital launch
cadence, researchers are raising important questions about the environmental effects of repeated
exposure to rocket noise [3]. In human communities, noise ordinances are established to ensure
comfortable and safe living standards. These ordinances often include sound level limits for speci ¢
times of the day and night. Although efforts have been made to protect wildlife in similar ways, no
such regulations have yet been made on rocket launch noise. Rockets can be launched at any time

of the day or night on any day of the year.
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Figure 1.1 A record of the worldwide yearly orbital launch totals since 1957 to the present.
Updated September 17, 2024 [1].
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